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(54) METHOD AND APPARATUS FOR DIGITAL SIGNAL PROCESSING AND METHOD OF 
PROVIDING EXTENSION FUNCTION 



(57) Elements necessary for a digital television re- 
ceiver are structured as blocks that are a plurality of dig- 
ital signal processing blocks and a host arithmetic oper- 
ation processing block. The blocks are connected 
through a general-purpose bus. Commands for control- 
ling operations of the blocks and data of streams are 
transferred through the bus. An extension plug-in card 
for a new service can be attached and detached to / from 



the bus. The extension plug-in card has hardware that 
accomplishes an extension function and a script for 
commands of the hardware. When the extension plug- 
in card is attached to the bus through an interface, the 
script for the commands is automatically uploaded to the 
host arithmetic operation processing block side. The 
host arithmetic operation processing block can operate 
the extension plug-in card corresponding to the trans- 
ferred script for the commands. 
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ware and issue commands to the hardware. To allow the 
host M PU to issue commands to the hardware, software 
may have to be installed to the host MPU, The install 
work for the software may be troublesome for non-ex- 
perienced users of television receivers. 5 
[001 6] Therefore, an object of the present invention is 
to provide a digital signal processing apparatus, a sys- 
tem thereof, and an extension function providing meth- 
od that allow hardware for an extended function to be 
easily connected to a bus for a device of which required 10 
functions are structured as blocks and connected 
through a standardized bus. 

Disclosure of the Invention 

15 

[0017] The present invention is a digital signal 
processing apparatus, comprising: 

a plurality of digital signal processing blocks and a 
host arithmetic operation processing block as func- 20 
tions necessary for processing a digital signal; 
a bus for connecting the host arithmetic operation 
processing block and the plurality of digital signal 
processing blocks; and 

an interface for an extension function providing me- 25 

dium connected to the bus, 

wherein the extension function providing medium 

has: 

a means for accomplishing an extension func- 30 
tion; and 

a script embedding a command for operating 
the extension function, and 
wherein when the extension function providing 
medium is attached to the bus through the in- 35 
terface, the script is sent to the host arithmetic 
operation processing block side and a function 
of the extension function providing medium is 
operated corresponding to the command em- 
bedded in the script. 40 

[0018] The present invention is a digital signal 
processing system, comprising: 

a digital signal processing apparatus having: 45 

a plurality of digital signal processing blocks 
and a host arithmetic operation processing 
block as functions necessary for processing a 
digital signal, so 
a bus for connecting the host arithmetic opera- 
tion processing block and the plurality of digital 
signal processing blocks, and 
an interface for an extension function providing 
medium connected to the bus; and 55 
an extension function providing medium. at- 
. tached to the interface of the extension function 
providing medium on the digital signal process- 



ing side, 

wherein the extension function providing medi- 
um has: 

a means for accomplishing an extension 
function; and 

a script embedding a command for operat- 
ing the extension function, and 
wherein when the extension function pro- 
viding medium is attached to the bus 
through the interface, the script is sent to 
the host arithmetic operation processing 
block side and a function of the extension 
function providing medium is operated cor- 
responding to the command embedded in 
the script. 

[001 9] The present invention is an extension function 
providing method, comprising the steps of: 

structuring functions necessary for processing a 
digital signal as a plurality of digital signal process- 
ing blocks and a host arithmetic operation process- 
ing block; 

connecting the host arithmetic operation process- 
ing block and the plurality of digital signal process- 
ing blocks through a bus; and 
providing an interface for an extension function pro- 
viding medium connected to the bus, 
wherein the extension function providing medium 
has: 

a means for accomplishing an extension func- 
tion; and 

a script embedding a command for operating 
the extension function, and 
wherein when the extension function providing 
medium is attached to the bus through the in- 
terface, the script is sent to the host arithmetic 
operation processing block side and a function 
of the extension function providing medium is 
operated corresponding to the command em- 
bedded in the script. 

[0020] Elements necessary for a digital television re- 
ceiver are structured as blocks and connected through 
a general-purpose bus. In addition, an extension plug- 
in card for a new service can be attached and detached 
to / from the bus. The extension plug-in card has hard- 
ware that accomplishes an extension function and a 
script that describes a command for controlling the hard- 
ware. When the extension plug-in card is attached to the 
bus through an interface, the script is automatically up- 
loaded to the host arithmetic operation processing block 
side. The host arithmetic operation processing block 
can operate the extension plug-in card corresponding 
to the transferred script. Thus, when new hardware is 
added, it is not necessary to install software. 
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blocks 12, 13, and 16 may be connected to the stand- 
ardized bus. Alternatively, the individual blocks 11, 12, 
13, 14, 15, and 16 may be structured as integrated cir- 
cuits or modules. 

[0032] In the above example, the receiver is divided 
into the host MPU block 11, the AV signal processing 
block 12, the front end block 13, the interface block 14, 
the plug-in interface block 15, and the built-in feature 
block 16. However, it should be noted that the dividing 
method is not limited to such an example. 
[0033] Of course, when each block is disposed on a 
board, one block is not always composed of one board. 
In other words, two or more functional blocks may be 
disposed on one board. For example, the host MPU 
block 11 and the interface block 14 may be disposed on 
one board. Of course, one block may be composed of 
a plurality of boards, 

[0034] Each of the block 11 , 12, 13, 14, 15, and 16 
interprets a command received through the bus 10, ex- 
ecutes a process corresponding to the command, and 
processes a stream and data received through the bus 
10. 

[0035] Since a command that does not largely depend 
on hardware is received through the bus 1 0, each of the 
blocks 12, 13, 14, 15, and 16 has a CPU (Central 
Processing Unit) in many cases so as to interpret the 
received command and process it. The CPU of each of 
the blocks 12, 13, 14, 15, and 16 interprets a received 
command and executes a process corresponding to the 
command. Each of the blocks 1 2, 1 3, 1 4, 1 5, and 1 6 has 
a driverthat operates hardware corresponding to the re- 
ceived command. A portion that largely depends on 
hardware completes a process in the block thereof. 
[0036] In other words, as shown in a conceptual dia- 
gram shown in Fig. 4, the host MPU block 11 side has 
a high level interface HIF for a process with a high level 
command that is a general purpose command and that 
does not depend on hardware. On the other hand, each 
of the blocks 12, 13, 14, and 15 side has a driver DRV 
that interprets a high level command and performs a 
process that more depends on hardware and a low level 
interface LIF that directly controls the hardware. 
[0037] The host MPU block 11 side sends a high level 
command through the high level interface HIF and trans- 
fers it to each block through the bus 10. The driver DRV 
of each block interprets a high level command. In that 
case, portions that depend on hardware are handled by 
the driver DRV of each of the blocks 12,13,14, and 1 5. 
[0038] On the other hand, as shown in Fig. 5, the host 
MPU block 11 side may have a driver DRV. However, in 
the case shown in Fig. 5, when new hardware is added 
or hardware is changed, a new driver DRV should be 
installed or the existing driver DRV should be changed. 
[0039] High speed streams such as streams of video 
data and audio data and data that is not on real time 
basis such as commands and data are transferred to 
the bus 1 0. A bus that can transfer different types of data 
may have two bands that are a band for a high speed 



stream such as video data and audio data and a band 
for data that is not on real time basis such as commands. 
Alternatively, data may be assigned priority in such a 
manner that streams of video data and audio data are 

5 assigned high priority so that the streams of video data 
and audio data are transmitted at high speed. 
[0040] A command that is transmitted to the bus 1 0 is 
for example a script type command that is not on real 
time basis unlike a timing control command. Thus, the 

10 data amount of a command that is sent can be remark- 
ably suppressed. Consequently, the same bus 10 can 
send both commands and streams of video data and 
audio data. 

[0041] In such a manner, the digital television receiver . 
is is structured in such a manner that the individual blocks 
11, 12, 13, 14, 15, and 16 are connected through the 
bus 10 and commands, streams, and data are ex- 
changed through the bus 1 0. Thus, the digital television 
receiver can easily handle various types of television 
20 broadcasts. Consequently, the developing environment 
of the receiver is remarkably improved. 
[0042] For example, when a ground wave digital 
broadcast is started, a television receiver that receives 
it should be newly developed. However, when the re- 
25 ceiver is designed from the beginning as the service the 
ground wave digital broadcast is started, the developing 
efficiency of the receiver becomes low. 
[0043] Although the carrier frequency, modulating 
system, error correcting system, transport stream struc- 
30 ture, and so forth of the conventional digital satellite 
broadcasts are different from those of ground wave dig- 
ital broadcasts, when other systems of the conventional 
digital satellite broadcasts are the same as those of the 
ground wave digital broadcasts, only the AV signal 
35 processing block 12 and the front end block 13 for the 
ground wave digital broadcasts can be developed. In 
that case, as the services of the ground wave digital 
broadcasts are started, an AV signal processing block 
12A for ground wave digital broadcasts and a front end 
^0 block 13A for ground wave digital broadcasts are devel- 
oped. When only the AV signal processing block 1 2 and 
the front end block 1 3 are substituted with the AV signal 
processing block 12A and the front end block 13A, re- 
spectively, the television receiver can handle the ground 
^5 wave digital broadcasts that will be newly started. Thus, 
it is not necessary to develop a receiver for ground wave 
digital broadcasts from the beginning. Even if particular 
portions for ground wave digital broadcasts are re- 
quired, only those portions can be newly developed, in 
so addition, the operation of the receiver can be changed 
by changing the application program of the host MPU 
block 11. 

[0044] Likewise, receivers for digital television broad- 
casts through satellites in European countries and re- 
55 ceivers for digital television broadcasts of US CATV sta- 
tions can be easily developed without need to newly de- 
sign those receivers from the beginning. 
[0045] In CS digital broadcasts, a television receiver 
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[0061] The AV signal processing block 31 extracts 
video packets and audio packets from the transport 
stream and decompresses the video packets and audio 
packets to original video data and audio. data. The AV 
signal processing block 31 can perform a picture proc- 
ess for the decoded video data. 
[0062] The AV signal processing block 31 has a CPU 
41 , a video decoder 42, an audio decoder 43, a demul- 
tiplexer 44, a graphics processing circuit 45, and a 
bridge circuit 46. The CPU 41 , the video decoder 42, the 
audio decoder 43, the demultiplexer 44, the graphics 
processing circuit 45, and the bridge circuit 46 are con- 
nected to an in-chip bus 47. 

[0063] The front end block 32 selects a desired carrier 
wave signal from the received signal, demodulates the 
selected carrier wave signal, performs an error correct- 
ing process for the demodulated signal, and outputs a 
transport stream. The front end block 32 has a front end 
pack 51 and a CPU 52. The front end pack 51 has a 
mixer circuit, a local oscillating circuit, an intermediate 
frequency amplifying circuit, a demodulating circuit, an 
error correcting circuit, and so forth that convert the re- 
ceived signal into an intermediate frequency signal. 
[0064] The interface block 33 provides an interface 
with an external device corresponding to for example 
the IEEE 1394 standard. The external interface block 
33 has an interface 61 corresponding to for example the 
IEEE 1394 standard and a CPU 62. 
[0065] The built-in feature block 34 is used to provide 
an addition circuit necessary for receiving a digital 
broadcast. In a digital broadcast, received data is trans- 
ferred through a telephone line so as to perform a charg- 
ing process. To do that, a modem is disposed in the built- 
in feature block 34. The built-in feature block 34 has a 
circuit 71 that accomplishes an additional function (in 
this case, a modem) and a CPU 72, 
[0066] The plug-in interface 35 provides an extension 
function for receiving a new service. The extension plug- 
in card 36 is attached to the plug-in interface 35. The 
extension plug-in card 36 has an extension function 81 
and a CPU 82. The extension function 81 is composed 
of software and hardware that accomplish an extension 
function. 

[0067] The structure shown in Fig. 7 composes a tel- 
evision receiver 20 that receives for example a digital 
CS broadcast. In that case, the front end block 32 that 
performs the QPSK demodulating process, the Viterbi 
decoding process, and the Reed-Solomon code error 
correcting process is used. The AV signal processing 
block 31 that decompresses video packets of transport 
streams compressed corresponding to the MP EG 2 sys- 
tem and audio packets compressed corresponding to 
the MPEG system is used. 

[0068] In a digital CS broadcast, for example, a signal 
of 12 GHz band is used, A received signal of 12 GHz 
band transmitted from a satellite is received by a parab- 
ola antenna (not shown). The received signal is convert- 
ed into a signal of around 1 GHz by a low noise converter 



disposed in the parabola antenna and sent to the front 
end block 32. The front end block 32 selects a carrier 
wave signal of a desired channel from the received sig- 
nal. The front end block 32 performs the QPSK demod- 
5 ulating process, the Viterbi decoding process, and the 
Reed-Solomon code error correcting process for the 
signal so as to decode the received signal to the trans- 
port stream. 

[0069] At that point, the received channel is selected 
10 corresponding to a command sent from the host MPU 
21 through the bus 30. The host MPU 21 sends a high 
layer command such as "Receive a frequency of X chan- 
nel." through the bus 30. The command is sent from the 
bus 30 to the CPU 52 of the front end block 32. The CPU 
is 52 interprets the command and generates a control sig- 
nal for designating the received frequency to a desired 
carrier wave frequency corresponding to the command. 
In reality, the CPU 52 generates a control signal of the 
PLL that composes the local oscillator. As a result, the 
20 frequency of the received channel is designated. 

[0070] The front end block 32 outputs a transport 
stream of packets of video data compressed corre- 
sponding to the MPEG 2 system and packets of audio 
data compressed corresponding to the MPEG system. 
25 The transport stream is sent to the AV signal processing 
block 31 through the bus 30. Thereafter, the transport 
stream is sent from the AV signal processing block 31 
tojhe demultiplexer 44 through the bridge 46 and the 
in-chip bus 47. The demultiplexer 44 separates the 
30 transport stream into video packets and audio packets. 
The video packets are sent to the video decoder 42. The 
audio packets are sent to the audio decoder 43. The vid- 
eo decoder 42 performs the decompressing process for 
the video data compressed corresponding to the MPEG 
35 2 system so as to decode the video data. The audio de- 
coder 43 performs the decompressing process for the 
audio data compressed corresponding to the MPEG au- 
dio system so as to decode the audio data. The video 
data decoded by the video decoder 42 is sent to the 
40 graphics processing circuit 45 through the in-chip bus 
47. The graphics processing circuit 45 performs the pic- 
ture process for the video data. 
[0071] The picture process performed by the graphics 
processing circuit 45 depends on a command received 
45 from the host MPU 21 through the bus 30. A high layer 
command for example "Reduce (or enlarge) the screen. 
" is sent from the host MPU 21 through the bus 30, The 
command is sent from the bus 30 to the CPU 41 through 
the bridge circuit 46. The CPU 41 interprets the com- 
50 mand and generates a control signal for reducing / en- 
larging the screen in the designated size corresponding 
to the command. In reality, the CPU 41 sends a timing 
signal for reducing or enlarging the screen and a com- 
mand for directly controlling hardware to the graphics 
55 processing circuit 45 corresponding to the received high 
layer command. 

[0072] Thus, in that example, the individual functions 
necessary for structuring the television receiver 20 are 
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extension plug-in card 36 is uploaded (at step S5). 
When the command script CMD stored in the extension 
plug-in card 36 is uploaded, the host MPU 21 recognizes 
a command for the attached extension plug-in card 36 
and performs a process for the attached extension plug- 
in card 36. 

[0088] In Fig. 1 4, after the command script has been 
uploaded, when the user performs an operation for the 
extension plug-in card 36 (at step S11), the script is 
checked (at step S12). Thereafter, it is determined 
whether or not the checked result is correct (at step 
S13). When the checked result is not correct, an alarm 
is output (at step S14). When the checked result is cor- 
rect, the script engine SENG interprets the script (at step 
S15) and issues a command (at step S15). The exten- 
sion plug-in device is operated corresponding to the 
command (at step S 1 7). 

[0089] In the above-described example, the case that 
a new extension plug-in card 36 is attached was de- 
scribed. Likewise, when a new block is added to the bus 
30, a command script for the new block can be uploaded 
in the same manner. 

[0090] In the above example, a digital broadcast re- 
ceiving device was described. However, the present in- 
vention can be applied to other devices such as a digital 
VTR. 

[0091] According to the present invention, elements 
necessary for a digital television receiver are structured 
as blocks and connected through a general-purpose 
bus. In addition, an extension plug-in card for a new 
service can be attached and detached to / from the bus. 
The extension plug-in card has hardware that accom- 
plishes an extension function and a script that describes 
a command for controlling the hardware. When the ex- 
tension plug-in card is attached to the bus through an 
interface, the script is automatically uploaded to the host 
arithmetic operation processing block side. The host 
arithmetic operation processing block can operate the 
extension plug-in card corresponding to the transferred 
script. Thus, when new hardware is added, it is not nec- 
essary to install software. 

Industrial Applicability 

[0092] As described above, the present invention is 
particularly suitable for accomplishing a television re- 
ceiver that receives various types of digital broadcasts 
that differ in carrier waves, modulating systems, com- 
pressing systems, and so forth. 



Claims 

1 . A digital signal processing apparatus, comprising: 

a plurality of digital signal processing blocks 
and a host arithmetic operation processing 
block as. functions necessary for processing a 



digital signal; 

a bus for connecting said host arithmetic oper- ■ 
ation processing block and said plurality of dig- 
ital signal processing blocks; and 
5 an interface for an extension function providing 

medium connected to said bus, 
wherein the extension function providing medi- 
um has: 

10 means for accomplishing an extension 

function; and 

a script embedding a command for operat- 
ing the extension function, and 
wherein when the extension function pro- 
fs viding medium is attached to said bus 
through said interface, the script is sent to 
said host arithmetic operation processing 
block side and a function of the extension 
function providing medium is operated cor^ 
20 responding to the command embedded in 
the script. 

2. The digital signal processing apparatus as set forth 
in claim 1 , 

25 wherein each of said plurality of digital signal 

processing blocks includes means for interpreting 
a command received through said bus and execut- 
ing the command. 

30 3. The digital signal processing apparatus as set forth 
in claim 1 , 

wherein the command is a high layer com- 
mand that does not depend on hardware and that 
is not on real time basis. 

35 

4. The digital signal processing apparatus as set forth 
in claim 1 , 

wherein the command is described and embed- 

40 ded in a script of hypertext, 

wherein the hypertext is interpreted by a brows- 
er and a picture for operating the extension 
function is displayed, and 
wherein a command corresponding to the func- ' 

45 tion is embedded and displayed in the picture 

for operating the extension function. 

5. A digital signal processing system, comprising: 

50 a digital signal processing apparatus having: 

a plurality of digital signal processing 
blocks and a host arithmetic operation 
processing block as functions necessary 
5 5 for processing a digital signal, 

a bus for connecting said host arithmetic 
operation processing block and said plural- 
ity of digital signal processing blocks, and 
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Fig. 3 
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Fig. 12 
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